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j^B (57) Abstract: A method for producing a catalyst for clarifying an exhaust gas, which comprises preparing an uncrystallized com- 
as position containing the element components constituting a perovskite type composite oxide containing a noble metal, admixing the 
uncrystallized composition with a powder of 0 -alumina and/or a -alumina to prepare a mixture, and then subjecting the mixture 
to a neat treatment The method allows the perovskite type composite oxide to be carried on the powder of 9 -alumina and/or 
Of -alumina, resulting in the securement of satisfactory thermal resistance of the perovskite type composite oxide, which leads to the 
effective prevention of the lowering of performance capability of the catalyst. A catalyst produced by the method has a perovskite 
On type composite oxide being stable and reduced in the decrease of its specific surface area, and is effectively prevented with respect 
<JS to the reduction in its catalytic performance capability, even in an oxidation-reduction atmosphere at en elevated temperature, and 
~J further can be commercially produced with good efficiency. 
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0 3 §tl4. 0 11%) (K&0SC2) ©»*24. 5g£3ra*.T> M 
TT2^^^M^Ufet, MEET"? b^X^cttfTfcfr^g^LT, ^> 

25 ^ 0 T;i^5 ^-*1C±^— tC^fcbfcL a F e P d tf ^ n 7* A <f h 
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v «^rSfflViT8 0 OtTl^raMItSttK.k^T, La 

i. 00 Fe 0 . 95 Pd 0 . 05 O 3 i^a5^n^7^i^ hSl^ilb^l^fijf 

5 -f fiiifcTl : 1 iz ft 2> «fc 5 KIMS L fc. 

^SSMQ A- 4 

7 > * h*zs-7a\dU— h 40. 6g (0. lOOtW 

m^h^is^WU— b 18. 4g (0. 0 5 7 tJV) 

7>j!f>^h^'>/ntl/-h 8. 9g ( 0. 0 3 8 ^^) 

10 ±fE©J5fc#£, 1 0 0 OmLtiO^LJi77X3lCllD^, h;H>2 0 0 

. fit, a^fA7t^7t b 2. 0 0 g (0. 0 0 5tJk) & 

hJl/X>2 0mLC^ilT, £ 6> iC^lic? =y 7. n <Dfg-&7;W 

□ Pmm^tiUXT , LaFeMnRh &£tsn — S^I^ii L ft. 
15 ilCD^-ig^ifcfcllft'f *->*3 0 OmL^I5l 5 T^T L T , Jn 

SLT, LaFeMnRh £-^tJ ^ □ ^ X # < h Mm&WtfcV!l<Dl&ikWl®.J$ 
W&'&ft. HOLaFeMnRh £^tf ^ P 7 X ft -f hl^HMiDiS 
Mmf£#>£. 1 0 0 OmLii0A)l77X3fcAn, IPA(-fy^Dk° 
20 JPT;H3-;V) 0 OmLJn^.T«#U, X7U-«tlfc. 

^^Ufc^^U-t, ^ >^ >*aW 0 ^- (La 2 0 3 M 

12. Ofi*%) (SiS^C 1 ) ©»5fc 2 2 0 g SSnAT, IfiTT? 1 NfPJI 
ISf^Lfc^, I P A&*JBETfcTSSLT, 5 0 

25 . 

, I^mf* *£*F£jflV>T8 0 0tT?lftMiftIt5i:tt«fcoT, La 
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l oo F e o. 57 Mn 0 . 3& Rh 0 _ 0 s O 3 fr ZUZ^nzf X* ^ bMm&Mit 

o 

5 SfiitT? 1 : 9 om&tteZ «k 3 fclHSL/fc. 

^JS^JQ A - 5 

5 b^rz/^U tT I/— h 40. 6g (0. 1 0 0 tiP) 

h^rv^y n tfW— h 30. 7g ( 0 .. 0 9 5 =E)V) 

±IB©fiK^Sr, 1 0 0 OmL§i0^lE77X3l:Jlflx, HH>2 0 0 

. tUT, Dy^A7tf;l-7t hi-- b 2 . OOg (0. 0 0 5t^) £ 

n^F-> h'SfSfcJuAT, L a F e R h &-&tr^-S-&*tt*W« Ufc. 
&V>T*, 7>^>tt97;Rt (La 2 O,tfil0'. Oli%) ( 
15 SSSifllC 3 ) ©U*36. 8gl, — ffi£*ttfcin*.T8tJ*»£bfc: 

m> fltt'f^>7K2 0 OmL^fil 5^^ltX«TUfc. -£-5"r*£» 2jDtK# 

IT, 7>^>^0 7JV5ttlI^-i:»tlfcL a F e Rh^^tr^n 

e>®&. i/t-nc^t, 6 ot:KiT2 4«fiwaa*£*»a, + * 

SIt>T8 0 OTCTl if^iMIf ^ 21 ttioT, Laj.00Fe0.95 

SSitX2 : 3 5 fcHSJLfco 

mH&WQA- 6 



WO 2004/004899 



PCT/JP2003/008440 



38 



38. 6 g (0. 095 
18. 4g (0. 0 5 7 =E;W) 
8 . 9 g ( 0 . 0 3 8 ^E;V) 



±13<Z)J&#£> 1 0 0 OmLti©^JS77X3l:JDA> h;i/X>2 0 0 
mL £jn*TM#^fi?3it5 £ fcfc«fc *1 T ;l/ 3r -> F»*E&WI«L-fc 
„ ^lt, e^T-b^^T-fe ht-H." 9 6 5 g (0. 005 =^)V) , ffi 
7tf^7t ht-M. 53g (0. 0 0 5 t^) SFJH>40mLI: 

T, LaAgFeMnP tSttfM^^iitfc. 

&v>t?, 7>^>tte (La 2 o 3 #wfii o . omm%) ( 

^, flB<*>*2 0 0 mL5*31 5 fr^tt-T^TLfco ^a-T^i:. in*^ 
«fc K) »6©*S*tfcJR*«^fi!6bfc. 

UT, 7 >^ 0 StbfcL aAgFeMnP tS 

» ft^^/B V>T-8 0 OtTl mmf&Mm-? Z> :tiaoT, La 0 . 95 A 
go. o 5 Fe 0 . 57 Mn 0 . „P t,. DI O s *5ft5'?D^A'f 

mmifVl : l©ll^ti5i:5J;5lcl«b&. 
^JfifllQ A- 7 

7>^>^h*y7"D^l^-b 36. 6g ( 0. 0 9 0^) 

h^->^D tfl/- h 2. 2g (0. OlOtJV) 

h^~>:/n tf l/— I- 29. lg ( 0. 0 9 0 ^6^) 



WO 2004/004899 PCT/JP2003/008440 

39 

±gE<Z>J&#£, 1 0 0 0 mL^SO^LJS^ 7X3 \z Jq*., h;H>2 0 0 
mL^jDATi^^I^t^ Z. t \Z «k 0 , g^7;^+y H*«E*WI«bfc 

. fix, fi&y-fcg^r-fc h^--h3. 9 3 g (o. oio€;v) £ h;u 

I>40raLCmiT, C<D^^€, $ 6 fc^lis 7 9 X n (DUG T)Vu * 
5 > FmmtZtiaZ-T* L a C a F e P t S*tH^-l^*«*««bfc. 

^CVi-e, e7^5tOi*9 8. 7g5, - <7>i^-a^^^^ Jn T if 
m&Vfz'&. K-f ^">7X2 0 OmL^gll 5 ft-*)* tfT^T b fc. -f-^-f-St 

^©^, MTT? 2 B#Wil#L;fc«» h;Wx>:fe 
10 IT, e7;Rttl:^-i:Ml/fcLaCaFeP t$ttf^a^*-f 

->t-Hl^t, 6 0-tCT2 4«f|IIIMft*a, *m>K fl^S^il 
8 0 0 t7? 1 ^^ijffiltS^ttioT, La 0 . 90 Ca 0 . IO Fe 0 . 90 
P t 0 . i 0 O 3 ^575:^^o^7.^'f hS*^»ft*A«a»Sn&fl7;V5 

JfcTl : 4 CD ftf 3 £313© bfc. 
**«QA- 7-1 
fig^7>37> 43. 3g (0. 100^;i/) 

20 #fM#c 3 6. 4g (0. 0 9 0tJH 

_LfB<Z)gfc#£> 1 0 0 0mLWiO^il7 7^3fcJllA, Ifc-f:t>7KlO 

fl>!47. 9g (0. 2 3^1/) £ 1 0 0 mL ©J5£< 3->2Mc 

»»bT» z.omm&. ±%z(D&'&m.7kmm\z an at, LaFe^ttf^x 

25 >»fi-&ift*»«t£9l«Ufc. 

6 0 ~ 8 0*C©»i§+fcT&38«:H;*1i\ 3l$Ml*Tf8«c*»|& 
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d©^X>M#£, + T 3 5 OtT 3 

B$MttJfcU, Htf, 1 0 0 0 mLfI©77X3!cJD^&. 
5 tl/T, ;i7^fA7tfJV7t M — h 3 . 05g (0. OlOtJl') 
67th> 2 0 0mLK**l/T, 3 S Kl&JS 7 7 X 3 Kin b , L 

a F e P d * i9 — fi X ^ U -fcflKbfc. 

^>^t97^5t (La 2 0 3 tf!4. Oli%) (IfiffC2) <Z>®> 
10 *24. 5g*JB-f*>*l 0 OmLfciV»T, $ £> 7 9 * 3 5D 

^>^t97;Rt4"f:^-l:MtfcL a F e P d&fStS-^n-fXft'f h 

M^Rfl5*r©*&ft«&iiftj£* (s-a-^i) *v>tt, nciitatt 

4ttm9A4fcfttfifc« + * *«*F*JBV>T 8 0 0 t;T?l B3W*&*&3-r*i: 
tfeioT, L a ». oo F e o. 90 P d o. 10 O 3 *6ft5^a * M 

20 SfiJtTl : 1 ©Sl-a-t^S <fc -5 

*JS0tJQ A- 7-2 
Ilb7>^> 3 7. lg (0. 10 0^) 

m.\k$k 2 1. 6g (0. 080 

±!3©j£#£, 1 0 0'0mL$iOAJS75X3tlnA, R<ft>*2 0 
25 OmLlC»#bTffi^azk»«&lll»bfc. kM7>^^-)A (NH 3 tI 
3 0 11%) 2 0 8 g^U<t>*2 0 0mLH^^LTlSbfc7J^ U 
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^v^t> no^itwft^^-vfc^b, 8 o tct i 2 mmmmnmvx-t 

5 fit, ^5i?9A7tf^7tht-h6. 0 9g (0. 0 2 0tW 
$7th>4 0 OmLCiil/T, £ & izA^y 7 X 3 fci;(jn*.Tjft#L-. L 
a F e P d *-&tfJ9 — 5 U - &H«Ufc. 

^>tt^7JKt (La 2 0 3 §fi4. 0 11%) (®jg0iJC2) <Z>«fr 
10 3fc2 4. 5g^Jli'ft>*10 0mLHt^T, £ & K:*.®? ^ * Zi \ZM X 

^>tte 7JP$ttl^-llMtfcL a F e P d £-&tr< □ 7J -f h 

m&&mity>}<D&&ifi®.fcw iu^m) ^v*-?, £®i$AMttj£4fe 

£ \Z «fc o T , La^ 00 Fe 0 . 90 Pd 0 . x 0 O 3 S ft 5 ^ a :7*X # hi 

20 aaitTl : 1 £3 fcI««L.fc. 

HIS#IRA- 8 

7 h^v^O t! I/— h 40. 6g (0. 1 0 o ^e;1/) 

h^yyDt!V-h 30. 7g (0. 0 9 5*^) 

25 _tlB©J&#-£, 1 0 0 0 mLti©^lJS77X3tinA, hM>2 0 0 

. fbT, /^^7A7t^7t ht-M. 52g (0. 0 0 5tJk) 
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^hj|/X>2 0mLl:i§ilT, £©*§?&£, $ *>\Z%m,7 7 
;H3=\r-> H**fcUn^T, L a F e P d ^^t5^~U^mm^mU b fc. 

f bt« 7>^>tf 67i^t (La 2 0 3 ^tI4. 0 11%) (© 
i£0!iC 2 ) ©«&*£ hjPX>2 0 OmLHtUT, £ 6> \Z%m,y 7 7, Zi (Di^ 

C©««fc, «-f ^->7K 2 0 OmL 1 5^^raTife. 
iD*##K±D»6©tt«8:lttJ&«£j*bfc. 
•£©«» SiTT?2l«|IIIJ|#Lfc«, j^ffiTT? h;VX>fecttX7K^^®* 
UT, L a F e P d*-&»flS«I©lt»W«rt«l^»*LTV»*9 >^ >M 

07JV5t5, ~>* — u\z&v. 6 o'ckt 2 4i$Miim*£*«, *^c*. 

V>T 8 OOtTfl V» IBJ»ffla*r * C tic £-3 T, L a x . o o F e 

o. 95 pd 0 . .jOj^sss^n^*^ ham*«fls«*«fi»anfc7> 

20 T^5^-©*»*{C, P t 3&* 1 . 0 0 MS%:fc<i:tf R h# 1 . 0Oli%fii 
$nfeZr 0 , 76 Ce 0 . 18 La 0 . 02 Nd 0 . 0 4 O * 1 d e £> ft 3 P t - 

r h mwvjvzi -7 mm&nit® m&m A2 - 1) om^. pt*ti. o 

0 fiS%&if SftfcC e 0. 60 Zr 0 . 30 Y 0 . 10 Ox i deA^&^P t 
jtt'J7l^ift«3 ©f&7fc*5J;tfP t #0 . 5 711 

25 J;tfR h#0 . 1 4lt%Sj|Snfc97^5t*5J&:5P t-RhS 

3t9 7;VSt mmmC 6 - 1) ©!&& JK-f LT\ £ 
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3S^/6 0 0tJK H6ramXl O4mm03-yx7'f MCA 
-^3Afi* 1 U y b)V\znVX, ^wJxJj^ hMm&Wt{k®&tS.&2 nit 

e 7)i^ ±7&s 3 o g, p t - r \iunv)vn-7mm.&mtt>w 

#30g, PtS^t'J7il^f([;llAS8 0g, Pt-Rhfij|e7JV5 

, 5 o o wmfc-rz - <t t-J: o , mxx&fcmmu&'&fc. nznfc&x 
x&itmMM®^-* a*i# i 'j y h;vc^-r^> p t <D^mm\x. i. so 

g, PdO^ttd 0. 33g« RhO^tili, 0. 4 0 gTfeofe. 
HJS^JR A- 9 

io i) /i^ ^^a^^t^p^x^i- hM^^-m^^©w^ttm{bti'v©a^F 

5 >^ h^^D fc!l/ — h 40. 6g (0. 10 0^) 

^^b + ->^ntl/-h 30. 7g(0. 0 9 5 ^E;W) 

_h IE 1 0 0 0mLtlO^li7773l:iD^., hM>2 0 0 

mL ^rtn^.T^#^0$13:-5> £ <h IC <£ 9 „ ^-£T;H3*~> K & i£ £ S3 §S b 7t 
15 o fit, A'^^C'AT-ir^^T-feh^— hi. 52g (0. 0 0 5tW 
£ hJH> 2 0 mL Z\(DmWl&, $&C^ll77Xa©1^7 

;i/D^r-> H«»KlilD;$."C\ L a F e P d ^^t5i^-u^mm^mnvr^ a 

Z<Di%-U<&mmzW( 2 00mL^^15 #frttT^TLT, in 

7k#«?Lfc. £j£Lfcli&tf)7> 9 U — fc, 7>^>tf 97J^t (La 2 
20 0 3 ttt4. 0fiS%) (Mit^JC2) <Di£&5|c24. 5gll!i^*>*l 

F e P d &-&tt^n h&tt&ftfctt0fiftnilfett4fe€#fc (^-£$7 

m £> 6 otfcx 2 4Pf Feiai©i$;*&m, m^tf 3 

$«UT8 0 Otf lBtPlilltSitfcckoT, L a x . 0 o F e o. 95 
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Pd 0 . 0 s O 3 fr £,ft&^n:7*7.;&< h mM&Mtt. WifiUW 3 tift y > * > 

^ 14 m it m ^ © ^ & & <fc # x # « m m <d wl m 

7;i^ pt#i. o o ii%fi^snfcc e 0 . 6 0 Z r o. 3 0 

Y,. 10 Oxlde*5ft5Pt fi»-fe U Tfctfc'&BflS*. (SS0JB 1-1 

io ) 43ct^, ptAU. o o as%^<fc^R h^o . 5 7 mm%um 

Ztltz r 7)V$±fr P t -R h&jfr T)VS.± (K5S«D1) 

X9'J- £§f§3bfc = 1077^-5- 3 5JP/6 0 0t;V, <f>86mmX 
1 0 4mmCD3-i?i7^ hfOA-jj Afi# 1 U 7 hJHC^LT, ^O^ 
15 XA'f Ml^lft«5^fii$nfe7>^>^f 9 7JRt#3 0g, Pt 
ffiJS-fe'J 7*fc-&ttfl:*)G*8 Og, P t - R h^^Fr 7 7 0 g tU 

A = *Afi#l U »; h^t»t5P t O^tH, 1. 50g, PdC^t 
20 &\t, 0. 33g, RhC^fKl 0. 4 0gtJ5^fc. 
^RA- 9-1 

h^i^^o tru— h 40. 6g (o. i o o t;!/) 

i^h=lr->^Plfl/-h 30. 7g ( 0. 0 9 5 =E)V) 

25 ±fE<DJ&#£* 1 0 0 0mL§iOjtlJS7 773tjD^., h;H>2 0 0 

. fit, A7^"7A7t^7t h^-- hi. 5 2 g (0. 005 ^E;iO 
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* h;i/i> 2 o mL \zmm^-c. i£ *>\Z.*LJ&7 7 7>n<D&&7 

Jin* is K^^ICin^T, LaFePd £^tyi$-^<£r?£ij££!3© L fco 
f IT, a7JRt©S*^h;H>2 0 OmLttUT, $6fcAJls7 

5 &V>Tf, C0»«K, R'ft>*2 0 0mL*»15^A^TlTUfc. 

MTT2*M*i*bfc*, &JEETT* h;i/x>* «fctf*»$g4 
IT, L a F e P d M&MltV>} <D&&tH®.m®tfftn IT V> S a7JV5t5 
„ &^T*, IO^itIfi£l3^SlTH5 a7;V5t (S 
10 v-^-WC^L, 6 0tfcT2 4RMaftK*«, + , 

jp$fflUT8 0 OtTl H&lillt^ ai^oT, L a r . o o F e 0. 9 
5 Pd 0 . 05 O 3 A^ft5^D^A^ Ki!»^»ft«lAJjlJ*Snfca7^5 

15 JtT 1 : 2 (Df!l<£-i7££i: 5 fcfi^Lfc. 

PtAU. 0 01i%^J:t;Rh*U. 0 01i%fijf$nfcZ r 0 
20 . 76 Ce 0 . 18 La 0 . <> 2 N d 0 . M O x 1 d e 6 & £ P t-Rh ffijtv 5 ;!/ 
^T^mHrSgfl^ («fi«A2-l) CD^*, PtAU. 3 8«S%3fiit 
$nfeC e 0. 6<>Z r 0 . 30 Y 0 . 10 Ox i d e 6 fc S P ta«r-feU7 3R«[ 
^mitm (fijfiWBl-4) :fc=fct^ r T^S^O©***!!*., IS 

25 iHMbfc. 1077']-^, 3 5JP/6 0 0tJK <*> 8 6 mm X 1 0 4 mm 

«^16fl:*j&«JS#3nfc o7^5t#4 5g, Pt - RhS»^ar7» 
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I^lttAUOg, P t fij^-fc U TZkm-etMikifaft 8 0 g , rT)V5.±& 

fbffl(B!i©A^* AS* 1 'J ^ hJK'^t?. P t Ottitt, 1. 50g, 
Pd<D<£mm\$* 0. 33g, RhCttllt 0. 4 0gt»ofc. 

nmwR c- i o 

1) ft#JJI<Z)^J5£ 

l) -1 ^7^^Atf^n^*< h^1t^mfc^©m&b&g£te%-s<£> 

mm 

7>?>* h^^^D fc!U- — h 40. 6g (0. 1 OO^V) 

ft^h + ->^nt!l/-h 30. 7g CO. 0 9 5^^) 

±fe<Z>J&#£, 1 0 0 0mLtl©Ai7 773tJlD^, h^X>2 0 0 
mL ZiUTLXm&mmZi*:* CttiO, *I -& T ^ 3 * 
. fLT, /^i^'JATtf^Tt b:) — M. 52g (0. 005 

£ h;i/x> i o o mL z.<Dmm&* ^^iz%my^^^om^ 

+ V F**fciHl*.T\ LaFePd £ ^tfi$-*g^igi££ RRft b fe = 
fbt, 7>^>^f 67^5t (La 2 Oj^fl4. 0fiS%) (© 

^ViT, C©^^^, I8i^t>7k2 0 0mL^I9 1 5^*^tTiTUfc. 
IT, L a F e P d m&mit®<om&M®.l&V3-tfiftWL H V> S ^ > * 

mmnm^s *5i4>, *ft^*fflViT6 5 o , CTrii^M«!k«ia-r*JitK«J: 

t>T, L a a . 00 Fe 0 . 95 Pd 0 . 05 O 3 **6tt»'<n^^*-f hil^i 
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1 ) - 2 

7>^>tt9 7 /P 5 Pt*t0. 33lI%fii$nfcCe 0 

. S0 Zr 0 . 3oY 0 . 10 Ox i de*6ft5P ti»t'J7**^»ftft (© 

i«Bi-2) 0®*, 0 7^5 &io*., hb< 

10 OX^'J-^, 3S;p/6 OOtjk 4>86mmX104 ramOn-yx ^ 

aa^»ft«i*»aj$*nfc7>^>*tfl7;v5^2 8 g, p ta^tu 

3-t=-^>^U. 1 0 0"CTft*ft, 5 0 0feMt5CttJ:t), 1*3481 

15 m&Ml&Vfr. 

2) ^#JJf W#X#teJBMI&<Z>§?i£ 

Pt*«0 f 2 7il%* ( krJ!Rh^l . 3 3li^fij|$nfcZr 0 . 76 
Ce 0 . ! a L a o . 02 Nd 0 . 04 Ox i de*645P t-R hSiyJ^z 
TJRll^mb* (§SfB0iJA 2 - 2 ) P t #0 . 3 3fifi%jfii#£n 

20 fcCe 0 . 60 Zr 0 . 30 Y 0 . 10 Ox 1 de*645P t flJ9tiJ7**^t 
flS« (Mig^JB 1 - 2 ) £>®*, *«fctX, P t j&*0 . 3 1 fi*%}fijf 
97^5t*6&*P ta»97^5t (UaifllC 5) O^^SrJP^., jfo-f 

SJbfc. u0^7'J-*, 3 5Jl//6 0 0tJk H6mmX104mmO 
25 a-i^iM hfOA-* Afift 1 U y hJHC^tt, Pt-Rhflj*^ 
3-7^Kfl:ft^3 0g ) Ptfi»t'J7*«^»ft«#6 0g, Pt 
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&Jg©"£*Ste> ftffitfjf K;}3V>t, Pt^o. log, Pd*«o. 30g, 

5 ^{WJifc&^Ts Pt#0. 50g, Rh^O. 4 0 g-??&-pfc. 
^SS09R C - 1 1 

i ) ftfcdJlo^fifc 

mm 

10 7>^>^h + ->^Ot!I/-h 40. 6g (0. 1 0 0 tJP) 

giSb + v'yotJW-h 30. 7g ( 0. 0 9 5 ^1/) 

±fE©j£#£, lOOOmL§i0Al77X3l:ifl^., h;WX>2 0 0 
mL ^jP^Tm^^«?$-&^> d <t 0 > *g T ;V * ~> 
„ fit, /^i^^AJt^Tt h^"— hi. 52g (0. 005 ^E)V) 
15 $b;n>i 0 OmLlligjStt, £ 6 tC^LJic^ ©il-g- 

7;^*-> FfcttKiJIlAT, L a F e P d £-&ttJ3 — ffi-&*»£W«Ufc. 

£©£3 — ^^■^^ICJK'T ^">* 2 0 OmL^iKll 5^^tniTlT, iJD 
7K^Mb7to 4ja5lfcHfi©75'J-l:, 7 a 7^5 :J- (La 2 

0 3 ^ti4. 0 11%) m&MC 2) <D%t*2 4 . 5 g £K< ^">7X 1 
20 OOmLCiHTjPAfc. MTT? 2 P*M*#g'& SEETthJH 
>:&«fctf*#£e3cUT, ^ >^ >^a^" 97JV5t*l:i|-I3tLfcL a 
F e P d Z^tS^U-JXtJ-C \*mfe&ntt>®V>1&&1ti®.ffc®$:'&1t iu^m 
) . 

25 m z/T-Ufc&V. 6 Ot \ZX 2 4S?rHSTO, ^M*. 

£fflV>T6 5 O'C-eiPtFliJaitSililCJ;^!, L a ^ 00 Fe 0 . 95 
Pd 0 . 080,^665^0^7*^ hffl*«&Kft:«lA«S»*n&7 > 
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B 7)VS. £#fc 0 
i-tifi. SSJt7? 1 : 1 ©id£-<h&£ £5 CfigSlL*:. 

1 ) - 2 rt#js©isiii 

7>?>^& 6T)VS.j-<DWm\Z. Pt^O. 6 7li%fii$nfcCe 0 
. 60 Zr 0 . 30 Y 0 . ioOx i dei>^5P t Sif-feU 711^1111 (§g 

i«Bi-3) fect^, 0 t;us :f-©$&5fc£;bn;^ ua-r 3->tK£® 

10 5)75U-^> 3 5^/6 0 0 tJK * 8 6 mm X 1 0 4 mm © n — v? ;x 5 
-f M©A"*Afi# 1 'J ^ h;PJC^bT, /^y^Atf^D^X^-f h 

15 SSr^^Lfco 

2) tt-mm& &zfmx7>&fcmMM<DMm. 

Pt^O. 2 7 m&%3$£ZfR h& 1 . 3 3li%fi^$nfcZr 0 . 50 
Ce 0 . 4O La 0 . 05 Nd 0 . 05 Ox i d e *»6ft4P t -R hffiJt>>;H3~ 
(ISia^ A 1 - 1 ) ©*»*, P t #0 . 3 3M»%SJt$n 
20 &C e 0 . 60 Zr 0 . 30 Y 0 . 10 Ox i deA^SSPt ffij#-fe 'J7*I*t 
-fb^J (MiiMBl-2) ©^tK, Pt^O. 4 3li%^j;i;Rh 

75*0. 2 1 MM%}S£f£*1*: 0 7 JUS j-frt>t£Z> P t -RhiS&0 7^5t 
(«£0!IC6-2) ©»5fc£;Dn*.* JK-f ^>7jc$r^-g-UT, 3 S (C 7 ;V 5 :J- 

25 6 0 0 tK H6mmX10 4mm«)3-yx7'f hSOA^AAfiftl 
yj>h*t»lT, P t-Rhjii^nz7ia^ift%^3 0g, Pt 
ffiSF-te 'J7^t^iftft^ 60g, P t - R hffl& 6 7)V^1r-tf 70gt& 
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, 5 o o wmrft-rzz tiz^r) s n.&m&i&&\s* z.n\z^^x. max 
5 ^mco^mm\t. ftwm\z&^x. pt^o. 20g, Pd#o. 33g, 

ftfflM \Z$5^X. Pt#*0. 58g, Rh^O. 5 5gT?feofeo 

$zmmR c - i 2 
i ) ftmm<Dmj& 

1) -1 /^^UA^^n^A'f H«^lft«l©II!HtKft«^© 

io fen 

9>^>^h*'>^nKl'-h 40. 6g (0. 10 0=&JH 

i^h+v'^ntk-h 30. 7g (0. 0 9 5 t;H 

JblH©fife^^> 1 0 0 0 mh^M(D%my iZiUX. WVX>2 0 0 

mL £2jnAT&#^fl?$1± £ Z. t fd=t 0 , )Vn*z/ K L- 

15 . fit, A^2>^AT-lr^;VT-fe ht-H. 52g (0. 005 ^EJW) 
5hJH>10 0mLfcg»lT, £ £ fcl&Jg? ^7, □ CD^-g- 

r^n^ 2/ HSSEKUnAT, L a F e P d S^tri^ — W«b fc. 

tbT, ^U^A^tflTJ^t (BaOm4. Oli%) (ISitfll 
C4) <Z)tfr5fc£ b^X> 2 0 0 mL Id <hV>T. £ e> fc*Lj£ 7 7 X 3 O ^ — 

20 ^^^^ira^.T, mwm&istc. 

^©m, SflTT2l«IHIft#bfc«, m&TX h)VJL 
VX, L a F e P d«^«fl:«©ISft9ttaj««f*«»*bTVJS A U «^A^# 
25 9 7jV5t^ifc CiB-&4ftl> • fc^X, Z. <D U tik tt!l8.&%rffiftWL l> X V> 5 A 
'J O 0 TJWS^- */*-V\Z&\s, 6 O^fcT 2 4P#F B 1 

Mttttft* JrfiC'K i^^^ffl^T 6 5 0 tT:l^FIMit?)^i:fcct 
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oT, Laj. 00 Fe„. 95 Pd 0 . osOs^eft-S^nyx^-T hl^^H 

5 i) - 2 ftwmcD&m. 

AU^Atte/JHt®^*!:, Pt^SO. 6 7lI%fiJ#$nfeCe 0 
. soZ r 0 . 30 Y 0 . 10 Ox i de^SftJp t fegp-fe U T 

10 £Sn*_£ lilCiO, X7'J-SMlft. £09*c7 U 3 5^/6 0 
0-fc;K (f> 8 6 mm x l o 4mm03-yi7^ MCA-* Aifi#l >J y 
bJUfc^LT, /t^i?«^A^*^O^X*-1' h I!! ^^fc 4^**1 A* 
U 0 7;Rt^4 6g, Pt SJf-feU yjRfc^lfefcfcj&M 5gt6 

15 Ut5 d ifc J: 0 , rtfiJJI*»fiJSb&. 
2) *f-#JJi<Z>^j& 

it 

^>^>* h + ->yn tri^- h 40. 6g (0. 10 0^V) 

20 h^risyuEU- h 30. 7g (0. 0 9 5 ^^) 

. fit, □^^A7tf;k7tht-h2. OOg (0. 0 0 5 ^*) £ 
hM>10 0mLfc**lT, $ & (C^Ljg 7 5 X zi <£> m&T 
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UT, L a F e P da^lft^O^If il^fi^f ttl^ fl7JUt€ 
P51^T 6 5 0t:Tl I»nift«l9-rs Cil;ioT, La K00 Fe 0 . 9 

5 Rh 0 . osOj^eas^o^^A-r hS!S[^B6<b^^fij#$nfc ej;^ 

2) -2 ^fl!lJi*«fc«4*jtf^#fl5«««©«ia 

7^5t©^*t, Pt*50. 67lI%a)$$nfcCe 0 . 80 Zr 0 ., 0 
15 Y 0 . 10 Oxide*6&SP t ji)tt U 7I«^Hbi (gJ5£#iB 1-3 
) CD«»*^»n^., LT, $ €> T ;u 5 ^- VOl> £ in x. £ £ £ 

t- cfc 0 , 7s? U — £IESIb£:. £ CD X ^ U — £ , 3 5^/6 0 0tJK 0 8 
6 mm x l 0 4mm©n- v^^-r hS0A-*AS#l 'J y hJUc^LT 

20 g, p t mm± u T**'&»fl:'»d«6 o g izmxv. ftmmvm 

^iC^tiH, ft«9JlKl*V»T> Pt^O. 30g, Pd^iO. 20g, 
25 ftMJf iC&ViT* Pt#0. 40g, Rh#0. 2 0gTi&of;. 
*«WRC - 1 3 

i ) ftMM<Dmi& 
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i) -l i?!)Att^oy^^K hmm-&wt{ky>KDMm&miky3^<D 
mm 

7>?>*b*z/'7u\dU—h 4 0. 6g (0. 1 0 0 tJl') 

h^'>yatfl/- h 30. 7g (0. 0 9 5€JH 

5 ±f2©fifc#£, 1 0 0 0 mL®M<DflJ&7 hJH>2 0 0 

mL &taZ.T&ftmBZH:2> ZL £\Z «fc 0 > »^7;m^2/ KM^igbfc 
« fit, /^^^ATt^Jt ht-M. 52g (0. 0 0 5 *^) 
Sb;H>10 0mLl:8#lT, S6fc*,fi7 77aoj8^ 

TfrzUrz/ H»ttKUn>LT, L a F e P d Sr^tri^ — *g-&ig^<£:Pig bfc. 

10 — M-g-^^fCffiS-f ^">7jc 2 0 OmLSIll 5^ltTjiSTl/T, ^ 

ITT? 2 B# mmWlsft&, MEETT h;l^X>*3«J:0:7K^$@5feLT, LaF 
e Pdm^o^xA-f h£tt^t£fc<fe<2>tiri&gir£j£tt&ftfe. COL a 
F e P d S:^tJ^D^X^< hMm&Wtfc®<D%iM,m%i!&W & 1 0 0 0 m L 
®m<Djh&-7 I PA M V7U\Z)V7 )Vn—)V) £ 2 0 0 m 

15 Lin^Tm#b, X7'J-tttlfc. ^ U — a7;P 

5tOS*24. 5 g £}m*.T> ^i^T"? 1 f$P* e m#*i'&Ufc^ I PA£ 
MJET@*UT, a7;P5t*l:^-l;MlfcL a F e P d fc^tf^D:/ 

20 -U\Z&L. 6 0tf:T2 4^^IfltM, l^Sffl^T6 5 

OtfliMJUIf^tCiot, La,.„Pe,.„Pd,. 0 ,O, 

t> 

25 JtT2 : 3 Oifl-g-t&Sck 5 ICfUigLfco 
1 ) - 2 f^iKDijg 
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a7^5tO^*l:, PtAiO. 3 3**%mit$nfeC e o. so Z r o. 3 
0 Y.. 10 Oxlde*Sfc*P t filf-fe U 7 $km&WLit® (SStB^JB 1 - 
2 ) ££1^ 0 r frs.J-offi'fc&lsaz-* IK< ^->tK^^^-UT. $ 

5 3 5 JV/ 6 0 0 -ti;K * 8 6 mmX 1 0 4 mm© 3 — v*x 5 -f NROA 

ft^SnfcaTJHtiM 0 g, P tSj|tU7fl^ilfti^3 0 g 
, 0 7;^^ 8 0 g £teZ> £5 1:^X1, ^-lin-r^ >^t. 100 
fCgit, 5 0 0X:-emi&-t2>Z £££ rt^HSr^J&l-fc. 
10 2) ^UiCfJiE 

2) -l h^m^mte%©w^4£^fc^^©*s& 

^ >^ h^r^^n hf 1/— h 38. 6g ( 0. 0 9 0 ^) 

ftJlz/VA* h^zsZfU fcf V- h 2. 2g (0. OlOtJP) 

^^h^v-yolfV-h 29. lg (0. 0 9 0 ^^) 

15 ±IB©Jj£#£, 1 0 0 0mL$i©^)ls77X3l:iDK., hJWX>2 0 0 

„ fit, e&T-fe5P;W7-fe ht-h3. 93g (0. 010 =E)V) £ h )V 
X>4 0mLIIililT, $ £ \Z%&y 3 <D^7;Uzi ^ 

FmmzmZ.T. LaCaFePt £#iri$-*S'£-^S££ b fc„ 
20 -eit, 9 7J>5tOU*ShJl'X>2 0 OmLttUT, 2 £ Id }tl :7 

&V>-?> ZOmfclZ, JSH <i ^">tK 20 0mL££jl5 ^AnniTUfc. 
25 It, LaCaFePt ITV^ 6 7^5 
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W.%1P&m V>T 6 5 0 "C"C 1 V$ffimWkWT Z> C tia^t, La 0 . 90 Ca 

o. ioFe 0 . 90 p t o. 10 o s ^6&*^p^^*-f hmmatmfcmtmm 

5 ttT 2 : 3®l!l^i^5«k5til![bfc. 

2) -2 ^«»* < t^»^f^#'fbfflftk*l©«jfi 

5 Pt#0. 7 5Sl%^«t^Rh^l. 2 5Si%fij# 

SnfcZ r 0 . 70 Ce 0 . 25 La 0 . 0! Nd 0 . 03 Ox i d e frt>t2.2> P t - 
10 RhfiJ*5?;m=7 3R*^»fl5* (»jfi«A4-l) <D®*, 43«fctf, Pt 
rf>*0 . 3 3SS%3fiJf StlfcC e 0 . 60 Z r 0 . 3 o Y 0 . 10 Ox i de^Sft 
£P t m&± U T-JRfc^R-fhUJ (©jg^JB 1 - 2 ) <DWJH*ttiZ.. K-f 

tK^^^-ut, £ £ 7 ;w 5 ;u £ in £ £ £ <£ D , x^'J-^Hfit 

fc. CICDX ^ U — 3 5 )V/ 6 0 0 -t * 8 6 mm X 1 0 4 ram© H — 

S«'&ttfls*j&*»i$3ttfc 0 t;w^^-^3 . 2 g, P t -R hfift^a: 
7 3R*^*-fc**«4 Og, P ta#tU7**^ift«^6 0 gtft5J:p 
td&AL, WlOill^-C^-f^^b, 1 0 0 t CTf£j&m, 5 0 

20 fl4i*£#fc. 

WMJiC^ViT, Pt^O. lOg, Pd**0. 35g, 
*MJIlC&fr>T, Pt**0. 60g, Rh#*0. 5 0 gTfeofc. 
J*$£0iJQX- 1 

25 7>^>lb=lr , >Xfk-h 40. 6g (0. 10 0t;W 

j^Ih + ylfk-b 30. 7g ( 0. 0 9 5 ^) 

JtfB©fi£#£x 1 0 0 0mLti©3tll£77X3tlj)P^, h^X>2 0 0 
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. fit, A7^')A7t5 : il'7tht-M. 5. 2 g (0. 0 0 5^) 
£ h ;i/X> 1 0 0 mLCgitt, S6II^77730i^ 
7;V3 + $/ H^^tiDX-T. L a F e P d fc-g-tf^ — M&m&&mm 
5 -ebT, Z r ,, ,,Ce ,. ,,La,. „Y,. ,|Ox 1 de*6»5^ 

□ - rmm&nikVo mMMAS) o»*&h;n>2oomLi:tvix, 
io mart? 2mmm&viz®.. m^tt? h^x^^^jc^g^ 

IT, L a F e P d m&mit®<Z>mfk m®.f&V!l&ftfSL IT V> * 5^ 3 XX 

mmt&m®.* *^*> nfsnsp^m^x 6 sotxi mmmmwr z> £ t icd; 

15 oT, La 1 . 00 Fe l .„Pd,.„O 1 *5^n^Hhfi*^l 
ft«]J»ji»SnfeZ r o. 70 Ce 0 . 25 La 0 . „ 2 Y „. 03 Ox 1 de^6S 

20 J£<&0iJQX-2 

^ >^ >X h^v-X^W— h 40. 6g (0. lOOtJl/) 

g6lf + ->lfl'-b 30. 7g (0. 0 9 5 tJV) 

Jbl5<DJ5fc£-£, 1 0 0 0 mL^gO^lisT^Xn hJH>2 0 0 

25 . ^IT, 0^5A7tf>7t hi~— h2. OOg (0. 0 0 5^JP) £ 
hJH>10 0mLl:^ilT, $ e>lC^LJ£^ 30g^7 

;i/^^-> FSffil:»^T, L a F e R h &^tSi%-U&mm*fflU b fc. 
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^UT, Z r o. S0 Ce 0 . 4 o L a 0 . „ s Y 0 . 0S Ox i de^Sfti^ 
□ = 7 (BIWA3.) <Dm-*L & WPX> l 0 OmLlCt^t, 

ZLOmWZ, M-i*>7k2 0 OmL £&«J 1 5 ^/SHtTlTbfc. 

SfiTT 2 H#Mjfti*L&«, MffiTT h;VX>:fe<fctf7fc#£g:fe 
LT, L a F e R h m&Wtit® (Dm&tftm&Vs&ftlBL L T ^ Z> Vfrn -7 * 

73R«-&»-fb«i» i"r-u\z&v, 6 o *c lex 2 4 

iisssjum, mmip*m^T 6 s ov-v 1 

oT, L a j. 00 Fe 0 . S5 Rh 0 , 05 O 3 ^^^^^n^X*-r hi^H 
ft*lAJa»SnfcZ r 0 . soCe 0 . 4 o L a 0 . 05 Y 0 . 05 Ox i d e £ & 

z&)vu-7&&&m<twfrzfcz&#7>&fcmmm<D&*&%iz* 

JfctfcfllQX- 3 

7 h ^'>y □ t! I/— h 36. 6g (0. 0 9 0 ^EJP) 

*;V->C7 A* h^rv-^P tf V"- h 2. 2g (0. 0 1 0 

t^h^->ynt:i/-h 29. lg (0. 0 9 0 €J1/) 

_kfEGDfi£#£, 1 0 0 0 mL ®&(D%m7 y X^lZtiUZ., h^X>2 0 0 

. fU, &&7 J t : F)V7 J k ht-h3. 93g (0. OlO^M * h )\> 
i>10 0mLfcigiLT, Z\<Dm%i&, S £> (C^LJg 7 5 X 3 © 7 )V U 
*v H^^^Jn^lT, LaCaFePt £^t?i$ — *g £ H SI b fc. 
fit, Zr 0 . 70 Ce 0 . 25 Pr 0 . 02 Nd 0 . 03 Ox i de*6ft*f 
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C^L^ 6 0X3K1T2 4fl#P3ii®S£&^ ^m*. S^^^1^T8 0 0*0 
T 1 Pf R3!& 5ft ITS CttcfcoT, L a 0 . 90 Ca 0 . I0 Fe o . 90 Pt 0 . x 
0 O 3 ^e>ft£^n:/X;*7-f hM«-&M^^I^Si#^nfe Z r 0 . 70 C e 0 . 2 
5 Pr 0 . 02 Nd 0 .o 3 Oxid e*^ft^^;V3-7^S^i«^5^5 

i£$fc0iJQX - 4 

7>^>Ib^-/IfU-h 40. 6g (0. 1 0 0 t^) 

tlF^ylfl'-f 30. 7g (0. 0 9 5 t^) 

_bfB©J&#£, 1 0 0 0mL^a<DjtLJ£^7Xnlc:tP^., h^X>2 0 0 

. fit, ^7 5>tf AT-k^;WTir h^— h 1. 5 2 g ( 0. 0 0 5 ^EJW) 
ShJVX>l 0 OmLII^iLX, Z<DmWL&. £ e> Id^LJlS^ 7* n <DM& 
T)Vn^-^ H»mfcilP^.T, L a F e P d — J§ i£ £ P M bfc„ 

Z.<D#i — W&l£WL\zM-Ur>7k 200mL£i&15 #75*ttTiST L T , 

i^bfcSfiCX^'J-C r7;^t<5©*9 8. Og£Ba 
-f 2 0 0 mL Ct ViTUOAfc. MTT? 2 l$M«#ig-& MJBE 

TTh ;l/X>43«fctf 7k#£@^LT. L a F e P d S^tf^o^X^-f 
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-h:^l, 6 ov,\zx 2 4mMmmnm&. m&&&m^-c 6 s 

otti mr^mmm-r z> z. t. \z ioT, l a lm 0 0 f e 0 . 95 Pd 0 . 05 o 3 

5 ft ^n^A<MI^IIfl:ltr7;^ti:!!iS, II 
Jt«E«RX- 5 

Pdiu. io afi%sj^$nfe 97^5t*sft§p dis& ey^st 
(Sii^ic 7 ) pt^i. so aa%sit$nfcc e 0 . 6 0 Z r 

10 o. ,,Y 0 . 10 OxIde*6**P tfi»tU7m»ft* (iSj£0<JB 
1-5) <D®m. 3$£ZS. Pt£*l. 5 0 R hrt* 0 . 6 711 
07JRti^&5P t - Rhfijl 9 7;Rt (tSBMC 6 - 

3) <Dm**lmx, ifc-f t>*i:i^LT, $ Sfcyjvs^-von&ijp*.* c 
tfc±D, 7?y- :0X7U-s, 35;v/6 0 0 t;k * 

15 8 6 mm X 1 0 4 mm© 3— i?^?^ hS©/\-*AjSK: 1 U y hJVizMV 
X. Pdffi^e7;V5t^30g, Ptfi»tU7»a^ift**»4 0g, 
P t -R hUm 9 7JP5t^6 0gtS:§J;5 tftAl, ^-iCD— 
^L, 1 OOtTSM, 5 0 OtJTji^tSCttctf), 

20 &m<D^^mte, PtmS*U. 50g, PdOtWO. 3 3g> 
RhcD^»a*0. 4 0gT*&ofc. 
JtKfllR X- 6 

i) temmomm 
25 mm 

7 >X h*->X^W — h 40. 6g (0. 10 0^) 

$cX h*~>X^l/- h 30. 7g (0. 0 9 5 ^10 
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±fBOJ&#£* 1 0 0 0mLti©M77X3fcillA, h;PX>2 0 0 

. tUT, ^5S?9A7tf/V7t ht-M. 52g (0. 005 
£ h;ux> l o OmL l:ig)»LT, 3 £> n og^ 

5 7;m^5/ F»iftfcJn*.T\ L a F e P d^^tf^-i^ilSlStfc. 
£(Di$ — jg-^^^tflK-f ^->7jc 2 0 0 mL 1 5 #7&>ttT$fT b T, UD 
7jc#fl?b*:. £fifcL£:*§&<Z>7^ U -fc, r T;WS^-©!|Ea*SrlBi-r^->7K2 
OOmLCtHTHD^fc. ^STT 2 M«#a'& b JKETTh^l 
S3? L-T, L a F e P d ^^tS^u^Xt)^ VMm&Mitm 
10 ©MSiltt^tttUS r 7JU5 . 

-u\z&v, 60t;t:T2 4ttiH9Att4ift»« l^^$fflv^T6 5 

0 *CT? 1 ^ISMitS £ <h K: £ o T , Laj.ooFeo.95Pdo.05O3 
15 . 

tbi?i : 1 ©fj-^t^-Sckp \zmmvtco 

1 ) - 2 rt<&«Jf 

20 T 7)Vs.±<DiB3z\z, r 7;i/5^-w«&*^tnx, J&-f * >7R£*g£- It, $ 

3 0 OtJk (j)8 6mmX10 4mmO3-^i7'f MCA 

r 7^5 6 0 g, r 7 3 0 g £ft & <£ -5 IC&A 

25 L, i^-fcn-^^ >^b, 10 0tT?«»ft, 5 0 O-CTMt^dit 

2) jr\>Mm&&xf&x 
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Pt^*2. 0 0!|%SJ;^Rh*U. 0 0ll%fij|Snf:Ce o . 30 
Zr 0 .„O,*6ft«Pt - Rh^t'JTlI^ifcl (Sii^JB 2 - 
1) r TJl^ :T©f&*tC* K-f ^->7jc^S-^UT, $6C7JV5t 

5 6 0 OtJk (J) 8 6mmX 1 0 4mmOn-^i7-1' M©A-* Affifrl 
'J y h;K:^LT, P t - Rhfijt-t'J7ii^iftll^5 0 g, r 7 )V S 

o gt^^ioicaxL, nmm<D%.m\zi%-\zzi-Tj >?v. 1 

^^©■^Waii. PtAU. 00g> Pd^O. 66g, Rh#0. 50g 

u®m i 

15 1) ftflLttX&H (R/L lOOOt) 

Mytmrnm 1 o^oti- 3 0 1 u--r ^;vtux, j:ou-< 

<D#X£, 3 0 0 L/hr OgSiTftli&t?. u ti:ioT§ii^£o< D 
, #^BIiUc:fettSi&gfcJu ^iSTK^MfwctoT 1 0 0 0 rt^ijt u 

^Ste^Bfa#XjiflJ& : 8 % C O 2 . 10%H 2 O, BalanceN 2 
25 m<fc^H^#*Mfi£ : 1 %0 2 > 8%C0 2 > 10%H 2 O, Balanc 
e N 2 

5l7C#S^^Xa^ : 0 . 5%H 2 , 1. 5%CO, 8%C0 2 , 10% 
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H 2 0, BalanceN 2 

2) mrnm^mm (Air 115 0*0 
5 3) tt&m*<omi£ 
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